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(57) Pe<£epaT: 

H3o6peTeHne othochtca k 6noTexHonornvi h 
MO>KeT 6biTb ncno/ib30BaHO b MHKpo6nonornn, 
MMMyHonorMM m BeTepuHapnn. B pe3ynbTaTe 
HanpaBneHHoro reHeTMHecKoro 
KOHCTpyMpOBaHMfl, BK/iK)MaK)m,ero OT6op b 
nonyrifli4MM BaKi^MHHoro LUTaMMa B. anthracis 
Sterne 34F2 cnomaHHoro MyTaHTa c 

nOHH)KeHHOM npOTeOnMTMHeCKOM aKTMBHOCTbK), 

TeMnepaTypHyw anuMMHaL^MK) nna3MMAbi pX01, 
MHcepL(MOHHbiki (Tn 917) MyiareHe3 u ot6op 
acnoporeHHoro MyTaHTa, nonyMaraT cTa6nribHbifi 
uiTaMM B. anthracis KM-90, coxpaHflKDinufi cboh 



CBOMCTBa npn xpaHeHkin, KynbTMBMpoBaHnn Ha 
nMTaTenbHbix cpeflax m npn naccawax nepe3 

OpraHM3M na6opaTOpHblX WMBOTHblX. OCHOBHbie 

CBoftcTBa LUTaMMa - acnoporeHHOCTb, 

aBMpyneHTHOCTb, HH3Kafl aKTMBHOCTb 

npoTeonMTMMecKMX <£epMeHTOB, cnoco6HOCTb k 
CMHTe3y 6enKOB S-cnoa - o6ecneMMBaK)T 
B03MO?KHocTb ero npMMeHeHun b KanecTBe 
ocHOBbi flnn KOHCTpynposaHUH npoflyqeHTOB 
cn6npeH3BeHHbix aHTMreHOB m flpyrux 
6nonomHecKM aKTMBHbix Beu^ecTB, Bxoflflmwx b 

COCTaB CH6npefl3BeHHblX BaKI^MH M 

fluarHOCTMHecKnx npenapaTOB. 
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(57) Abstract: 

FIELD: biotechnology, microbiology, 
immunology, veterinary science. SUBSTANCE: 
invention relates to preparing the stable 
strain B. anthracis KM-90 retaining 
properties at storage, culturing in nutrient 
media and passages through laboratory animal 
bodies. The strain is obtained after the 
directed genetic construction including 
selection in population of vaccine strain B. 
anthracis Sterne 34F2 of spontaneous mutant 
with decreased proteolytic activity, 
temperature elimination of plasmid pX01, 



insertion (Tn 917) mutagenesis and selection 
of asporgenous mutant. The main properties 
of the strain are the following: 
asporogenicity, avirulence, low activity of 
proteolytic enzymes, ability to synthesize 
proteins of S-layer that provides the 
possibility of its use as the base for 
construction of producers of anthrax 
antigens and other biologically active 
substances that are components of anthrax 
vaccines and diagnostic preparations. 
EFFECT: strain indicated above, valuable 
properties. 
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*• H3o6peTeHne othocmtc* k 6noTexHonornvi m 

MO»eT 6blTb MCn0Jlb30BaH0 B MMKpooMonorMM, 
reHeTMKe, KOHCTpynpoBaHnn npoflyi^eHTOB 
cn6iipe«3BeHHbix a htm re hob m Apyrvix 
6nonorvmecKM axTMBbix BemecTB, bxoa*lumx b 

COCTaB XMMMMeCKMX Cn6npefl3BeHHblX B3KLIV1H h 

flMamocTMMecKMX npenapaTOB. 

H3BecTHbi npuMepw KOHCTpyMDOBaHMfl 
LUTaMMOB, cnHTe3npy»oiHMX cw6vipe«3BeHHbie 
aHTMreHbi, Ha ocHOBe 6ecn/ia3MMflHbix una m mob 
Bacillus anthracis. Tax Barnard J. m 
Friedlander A. ncnonb30BajiM b KanecTBe 

OCHOBbl A™ KOHCTpyMDOBaHMfl npoAyLieHTOB 

npoTeKTM BHoro aHTHreHa (ochobhoto aHweHa, 
Bxoflflu^ero b COCTaB cn6npefl3BeHHbix BaxquH) 
6ecnna3MHAHbie urraMMbi B. anthracis DeltaANR 
m B. anthracis DeltaSterne (Barnard J., 
Friedlander A.//lnfect. Immun - 1999, - V 
67. - P. 562 - 567). 

H3BecTHbi npuMepbi KOHCTpynpOBaHU^ 
ujTaMMOB-npoAyMeHTOB cn6npefl3BeHHoro 
npoTeKTM BHoro aHTureHa Ha ocHOBe 
reTeporeHHoro 6ecnna3MHAHoro tuTaMMa 
Bacillus subtilis WB600 (Baillie L. , Moir 

A, Manchee R.//J. Appl. Microbiol. 1998. - 
V. 84. - P.741 - 746, Miller J., McBride B, 
Manchee R, Moore P., Baillie L. //Lett. 
Appl. Microbiol. -1998. - V. 26. - P.56 - 
60). Oco6eHHOCTbK> urraMMa B. subtilis WB600 
flBnaeTCH HM3Kaa aKTWBHOCTb npoTeonnTHMecKnx 
cfDepMeHTOB, pa3pyiuaK)u^MX npoTeKTUBHbifi 
aHTureH Ha aianax BWAeneHna w ommctkm. 

OAHaKO nepenncneHHbie Bbiuje WTaMMbi - 
ocHOBbi a^h reHeTHHecKoro KOHCTpynpoBaHna 
KaK h Bee n pe ACTa b m Ten m poAa Bacillus, 
HBnflfOTCH cnopoo6pa3yKDU4MMM. Cnoco6HOCTb 
cn6npefl3BeHHoro Mnxpo6a k o6pa30BaHwo cnop 
npw KynbTMBupoBaHMM b na6opaTopHbix mjim 
npoMbiiuneHHbix ycnoBHflx Tpe6yeT co6nK)fleHMfl 
CTporux npaBun 6e3onacHOCTn pa6oTbi, 
npeHe6pe>KeHMe KOTopbiMM MoweT npuBecTM k 
o6ceMeHeHMK) noMeu^eHMfl m o6opyAOBannfl 
cnopaMM B. anthracis - B036yAMTena onacHoro 

MHC^eKL^MOHHOrO 3a6oneBaHM*, CM6MPCKOM H3Bbl. 

Cnopbi - ocHOBHafl (fcopMa coxpaHeHua B. 
anthracis b 06-bexrax BHetuHefi cpeAbi. B BOAe 
ohm coxpaHflfOTCH ao 18 neT, b noHBe - ao 300 
neT m 6onee. ripn TeMnepaType 120-140°C 
cnopbi nom6aKDT TonbKO nepe3 2-3 Maca. 
06biHHbie o6e33apa>KViBaK)U4ne cpeACTBa, 
npuHRTbie pa6oTbi c He o6pa3yiomMMM cnop 
BMAaMM, Ha hmx He AeficTByioT. flpn nonaaaHHH b 
6naronpnflTHbie ycnoBMfl cnopbi npopacTaioT m 
o6pa3yK>T nonHOL^eHHbie BereTaTMBHbie xneTKU. 
CneAOBaTenbHO, ncnonb30BaHne b xanecTBe 
ocHOBbi Arm reHeTHHecKoro KOHCTpynpoBaHMfl 
npoAyi^eHTOB 6wonon/mecKi/i aKTMBbix BemecTB, b 
tom Hucne cn6npefl3BeHHbix aHTureHOB, urraMMa 

B. anthracis He cnoco6Horo k o6pa3oeaHnio 
cnop (acnoporeHHoro) 6onee u,enecoo6pa3Ho. 

M3BecTeH npMMep KnoHHpoBaHMfl reHa 
cn6npefl3BeHHoro npoTeKTMBHoro aHTureHa b 
acnoporeHHOM 6ecnna3MMAHOM QJTaMMe B. 
anthracis (Farchaus J., Ribot W., Jendrek 
S., Little S.//Appl. Environ Microbiol 
1998, -V. 64.-P.982 - 991). 

OAHaKO AaHHbiM acnoporeHHbifi LUTaMM 
o6naAaeT BbicoxoM aKTHBHocTbio 

npOTeonnTimecKVix cfrepMeHTOB, pa3pyujaK>LHkix 
CMHTe3npyeMbie 6enxoBbie aHTMreHbi. 

AKTHBHOCTb npOTeOJIMTHMeCKHX <J)epMeHTOB, 

npuBOAflmafl k nacTMHHOM noTepe BbiAenaeMoro 
6enxa, ABnaeTCfl cepbe3Hofi npo6neMow 
nonyneHMfl m ommctkm 6enKOBbix npenapaTOB. 
flna KynnpoBaHnyi pa3pywaJOLU,ero AewcTBMfl 
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npoTeonnTHMecKnx (£epMeHTOB Ha oenxoBbiii 
npenapaT Heo6xoAviMO Mcnonb30BaHvie 
MHrn6nTopoB npoTea3 m cneLiwanbHbix cpeA 
Bbipau^viBaHMn, mto ycno>KHfleT m yAopowaeT 
npouecc BWAeneHMfl. 

3aAaMew M3o6peTeHHfl «Bn«eTCfl nonyweHne 
cTa6nnbHoro acnoporeHHoro urraMMa B. 
anthracis c hm3kom axTMBHOCTbto 
npoTeonnTHMecKHX 4>epMeHTOB A^n 

KasecTBe ocHOBbi npn 
npoAyi4eHTOB pa3nnMHbix 
aHTureHOB (aHTureHOB 
npoTexTMBHoro aHTHreHa, 



ncnonb30BaHM« b 

KOHCTpyMpOBaHMM 

cn6npe?i3BeHHbix 

KneTOMHOM CTeHKM, 



oTeHHoro w neTanbHoro o>aKTopoB, 6enKOB 
S-cnoa) m Apyrvix 6nonorMMecKvi atcniBbix 
BemecTB. 

CymHocTb M3o6peTeHMfl 3aKnK>MaeTcn b 
nonyneHMM cTa6nnbHoro acnoporeHHoro 

LUTaMMa-OCHOBbl f\m KOHCTpyMDOBaHHfl 

npoAyueHTOB cn6npefl3BeHHbix aHTureHOB m 
Apyrux 6nonornMecKvi aKTMBbix BeiAecTB. 

3aflBn«eMbiM hits mm B. anthracis KM90 
nonyneH b pe3ynbTaTe HanpaBneHHoro 
reHeTHHecKoro KOHCTpynpoBaHMfl, BK/nonajOLAero 
HecxonbKO nocneflOBaTenbHbix 3TanoB: 1) oT6op 
b nonynHL^MM BaxquHHoro LUTaMMa B. anthracis 
Sterne 34 F2 cnoHTaHHoro MyTaHTa co 

CHM)KeHHOM npOTeOHMTHMeCKOM aKTMBHOCTbK), 2) 

TeMnepaTypHafl anuMMHai^Mfl pX01, 3) 
MHcepu.woHHbiM (Tn 917) MyTareHe3, 4) OT6op 
MHcepL4MOHHoro acnoporeHHoro MyTaHTa. 

LiiTaMM flenoHkipoBaH b TocyAapcTBeHHOM 
Konnexi^nn naToreHHbix 6aiaepMM "MuKpoG" 
(CapaTOB) noA HOMepoM KM90. 

OcHOBHbie cBOMCTBa LUTaMMa B. anthracis 
KM90: 

- acnoporeHHOCTb - acnoporeHHOCTb LUTaMMa 
AaeT npenMyuiiecTBO npn AaibHeMiueM 
ncnorib30BaHMM cKOHCTpynpoBaHHbix Ha era 
ocHOBe npoAyqeHTOB cn6npefl3BeHHbix 
aHTureHOB m Apyrux 6nonornMecKM aKTMBbix 
Beu^ecTB, Tax Kax OTcyTCTByeT Bepo^THOCTb 
o6ceMeHeHM« pa6onnx noMemeHMM, 
na6opaTopHoro n npoMbiiuneHHoro 
o6opyAOBaHHH cnopaMM B036yAMTenfl cm6mpckom 
A3Bbi. AcnoporeHHOCTb LUTaMMa o6ycnoBneHa 
MHcepqueM TpaHcno30Ha (Tn 917); 

- aBupyneHTHOCTb - He coAep>KMT nna3MMA 
B036yAHTenn cm6mpckom H3Bbi, rAe 
pacnonaraioTcn CTpyxTypHbie m perynflTopHbie 

reHbl CMHTe3a AByX OCHOBHblX cf)aKTopoB 

naToreHHOCTM B. anthracis - tokcmh3 m xancynbi; 

- HM3Kafl aKTMBHOCTb npoTeonnTMHecKMX 
o^epMepoB, pa3pyiuaK)LqMX 6enxoBbie npenapaTbi 
Ha aTanax mx BbiAeneHMfl n ohmctkm, hto 
o6ecneMMBaeT onTMManbHbiM BbixoA 6enxoBbix 
cM6MpeH3BeHHbix aHTureHOB m ncxnioHaeT 
Heo6xoAMMOcTb npuMeHeHMfl MHrM6nTopoB 
npoTea3; 

- CMHTes 6enKOB S-cnon - 3a«BnneMbiM 

LUTaMM B OT/lMMMe OT npOM3BOACTBeHHblX 

BaKL|MHHbix LUTaMMOB B. anthracis CTI/11 m B. 
anthracis 55 coa©P>kmt b noBepxHOCTHOM 
xneTOHHOM CTpyiaype S-cnovi, Mrpaiou^MM 
MCxnioMMTenbHyio ponb bo B3aMMOAeMCTBMM c 
oxpywaiometi cpeAOM m o6naAaK)U4HM 
aHTureHHbiMn CBoficTBaMn; 

- HanuMMe pe3ncTeHTHOCTH k aHTn6noTHKaM 

(spMTDOMMLlMHy M nMHKaMULlMHy), 

o6ycnoBneHHOM npucyTCTBueM b cocTaBe reHOMa 
TpaHcno30Ha Tn 917 (3a«BnfleMbiM LUTaMM - 
TpaHcno30HHbiM acnoporeHHbiw MyTaHT); 

- cTa6nnbH0CTb - coxpaH^eT cBOMCTBa npn 
xpaHeHMM, xynbTMBupoBaHHM Ha nuTaTenbHbix 
cpeAax m b pe3ynbTaTe naccajxew nepe3 
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opraHH3M na6oparopHbix wMBOTHbix. 

MopcfxHiorMMecKkie npn3HaKn: 
rpaMnono>KMTenbHbie, He o6pa3yKXHMe cnop 
nanoHKM, Kancynbi He niweroT. 

KyubTypa/ibHbie npn3HaKn: Ha TBepAbix 
nuTaTexibHbix cpeaax KneTKM WTaMMa o6pa3yK>T 

KOHOHMM C maflKOM nOBepXHOCTbK) V\ pOBHbIM 

KpaeM (b S-cfropMe). ripn BbipamnBaHnn b 
wmakmx nuTaienbHbix cpeflax - paBHOMepHoe 
noiviyTHeHMe. 

Pe3MCTeHTHOCTb k aHTn6noTHKaM! pacTeT Ha 
nuTaieribHbix cpe,qax b npucyTCTBMn 

apMTpOMUL^MHa B KOHL\eHTpaL|MM 1 MKfYMJl M 

nnHKaMMMMHa - 15 MKr/Mn. 

BMOXMMUHeCKafl aKTMBHOCTb UJTaMMa n 

Apyrwe CBOMCTBa: o6naflaeT hm3kom 
npoTeonnTMMecKOM n reMonnTMMecKOM 
aKTMBHOCTAMM, He cop6wpyeT KOHro KpacHbiM, He 
cnHTe3npyeT m He OKCKpeTupyeT b cpefly 
KynbTMBMpoBaHMfl werrrbiM nurMeHT. 
CnHTe3npyeT 6enKM S-cnoa. OmnManbHaq 
TeMnepaTypa pocia -37°C, onTMMyM pH - 7,2. 
llnTaTenbHbte noTpe6HocTn: ABnaeTCfl 

ayKCOTpOC()OM, 3aBMCMM B pOCTe OT MeTHOHMHa, 

TpeoHMHa, c{)eHMnanaHMHa m TuaMMHa. 

rina3MHflHbiM codaB: He coAepwMT b cocTaBe 
reHOMa nna3MMA B. anthracis (pX01" pX02"). 

ripuMep 1 - onpefleneHwe cnoco6HocTM k 
cnopoo6pa30BaHMK). 

KonoHMM c noceBOB, MHKy6npoBaBLUMXC5i npn 
TeivinepaType 37°C b TeqeHne 5-tm cyTOK Ha 
arape XoTTMHrepa, cycneHAMpyroT b 
cjDM3nonornHecKOM pacTBope. B KawecTBe 
KOHTpona ncnonb3yK)T cnopoo6pa3yioL^MM 
aiTaMM B. anthracis Sterne 34F2. npo6npKM c 
KynbTypoM noMeu^atoT b BOAflHyio 6aHio m 
nporpeBafc-T npn TeivinepaType 65°C b Te^eHne 
30 muh uriM npn 80°C - 10 mmh. Hannnne pocTa 
Ao nporpeBa m oTcyTCTBue pocTa nocne 
nporpeBa npn BbiceBe no 0,1 Mn KynbTypbi na 
arap XoTTHHrepa cb m AeTenbCTByeT o 
Hecnoco6H0CTM KneTOK cn6npeyi3BeHHoro 
MMKpoGa k o6pa30BaHMto nonHoi^eHHbix cnop. 

flononHHTenbHO cnoco6HOCTb k 

o6pa30BaHMK3 cnop npoBepaioT npn 

MMKpOCKOnMMeCKOM HCCneflOBaHHH M33KOB, 

OKpaujeHHbix cJ^yKCMHOM \\v\nn. B KanecTBe 
KOHTponji ncnonb3yK)T cnopoo6pa3yioijjj/iM 
ujTaiviM B. anthracis Sterne 34F2. B onbiTHOM 
Ma3Ke OTMenaeTca OTcyTCTBue xapaicrepHO 
OKpaujeHHbix cnop. 

npniviep 2 - onpeAeneHMe CTa6nnbHOCTn 
CBOMCTBa acnoporeHHOcTM. 

LUTaMM HecKonbKO pa3 (He MeHee 3-x) 
nacckipywT Ha nMTaTenbHOM cpeAe (L-arap) npH 
TeivinepaType 37°C. nocne nocneAHero nacca>Ka 
AenaKDT BbiceB Ha L-arap w npoBepaioT 
cnoco6HCCTb k cnopoc6pa3CBaHMK3 y 20 

M30nMpOBaHHblX IO10H0B. OTCyTCTBMe 

cnopoo6pa30BaHM« y Bcex TecTupoBaHHbix 
KnoHOB CBMAeTenbCTByeT o CTa6n^bHocTM 
npn3HaKa, nocne 3-x naccawefi Ha nHTaTenbHOM 
cpeAe npoBOAflT 3 naccawa nepe3 opraHM3M 
na6opaTopHbix WMBOTHbix. flna 3Toro 6enoM 

MblLUM BBOA^T nOAKOWHO 0,2 Mn KneTOHHOM 

cycneH3MM LUTaiviivia b KOHu i eHTpau j MM 10 ivinH. 
cnop. y naBLuefi oco6n AenaiOT BbiceB H3 
ronoBHoro M03ra m BbiAenaioT HMCTyw KynbTypy 
B. anthracis. BbiAeneHHofi hmctom KynbTypofi 
B036yAHTenq ch6mpckom H3Bbi b tom we 
KOHL^eHTpaMMM npoBOA^T 3apa>KeHMe cneflywi^eM 
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MbiLUM m TaK noBTopaioT Bcero 3 pa3a. 3aTeM 4 r 
nposepaiOT npM3H3K cnopoo6pa30BaHMfl no 
M3no)KeHHOM BbiLue cxeMe. OTcyTCTBMe 
cnoco6HOCTM k o6pa30BaHMK) cnop 
CBMAeTenbCTByeT o CTa6MnbH0CTM npM3HaKa. 
llpMMep 3 - onpeAeneHMe npoTeonMTMHecKOM 

aKTMBHOCTM. 

Cy6cTpaTaMM f\r\n onpeAeneHMfl aKTMBHOCTM 
npoTeonMTMMeKMx c|)epMeHTOB flBn^ioTcn Ka3eMH 

M 6blMMM CblBOpOTOHHbIM anb6yMMH. 

Ka3eMHOBaa cpeAa a^* onpeAeneHMfl 
npoTeonMTMMecKOM aKTMBHOCTM coAep>KMT (rln): 
6aicro-arap - 15,0, Ka3eMH - 2,0, TpMC - 1,21, 

K2 HP0 4 - 0,5, MnS0 4 »7H 2 0 - 0,05, MgS0 4 - 
0,2, CaCI 2 - 0,08, ZnS0 4 .7H 2 0 - 0,005, 
CuSO 4 .5H 2 0 - 0,005, (NH 4 ) 2 S0 4 - 2,0. 

H3onMpoBaHHbie KonoHMM c noMoujbK) neTnM 

HaHOC^T 6nflLUK0M Ha nOBepXHOCTb Ka3eMHOBOM 

cpeAbi m Bbipau^MBaiOT b TepMocTaTe npM 37°C 
m TeneHMe 24 Macos. Ha Ka>KAyK) HauiKy HaHoc^T 
He 6onee 16 KonoHMM. Ha MyTHOM cjDOHe cpeAbi 

BOKpyr KOnOHMM UJTaMMa C BblCOKOM aKTMBHOCTblO 

npoTeonMTMMecKMx cjDepMeHTOB o6pa3yK)Tcq 
30Hbi npocBeTneHMfl lumpmhom ao 10 mm. 3oHbi 
npocBeTneHM^ y UJTaMMa c hm3kom aKTMBHOCTbio 
npoTeonMTMMecKMx dpepMeHTOB ao 1 mm. 

Anb6yMMHOBaa cpeAa a^^ onpeAeneHMfl T " 
npoTeonMTMMecKOM aKTMBHOCTM - cocTaB, cnoco6 
npMroTOBneHMfl m npMMeHeHM^ cpeAbi yKa3aH b 
"MeTOAMMecKOM noco6MM no reHeTMKe 
B036yAMTenyi cm6mpckom fl3Bbi" - CapaTOB, 1991, 
c.28 - 30 (yTBep>KAeHO 3aMecTMTeneM 
HawanbHMKa rnaBHoro snMAeMMMecKoro 
ynpaBneHMfl MMH3ApaBa CCCP OHMLueHKo T.). ^™ 

flpMMep 4 - onpeAeneHMe npoAyKi^MM 6enKOB o> 
S-cnofl. 

OnpeAeneHMe npoAyKi^MM 6enKOB S-cnoa O 
npoBOA^T c noMOU4bK} 6enKOBoro aHanM3a. flnfl 
3Toro 1 neTnio uiTaMMa B. anthracis KM90 00 
3aceBaraT b >KMAKyK) nMTaienbHyio cpeAy (BHI) m t - 
Bbipaii^MBaioT c aapaLi^eM npM 37°C b TeneHMe 
16 nacoB. 3aTeM 20 Mn KynbTypbi C 
LieHTpMcjDyrMpyioT npM 100000 o6/mmh, 4°C, 30 
mmh. OT6MpaK)T cynepHaTaHT, cTepMnM3yioT 
ctpMnbTpoBaHMeM Hepe3 MeM6paHHbie cfDMnbTpbi c 3 
AMaMeTpoM nop 22 mkm (Millipore) m Ao6aBn?iK)T 
TpMxnopyKcycHyio KMcnoTy ao KOHenHOM tt- 
KOHL^eHTpaL|MM 10%. BenoK oca>KAafOT 
L^eHTpMc|DyrMpoBaHMeM npn 100000 o6/mmh, 4°C, 
30 mmh. npenapaT pecycneHAMpyioT b 50 mioi 0,1 
M tpmc-HCI 6y<£epHoro pacTBopa (pH - 6,7), 
coAepwamero 10% rnMLiepMHa. Ilocne nero 

06pa3LJbl BHOCflT b nyHKM 7,5% 

nonMaKpMnaMMAHoro renn. 3neKTpoc(Dope3 
npoBOA^T npM CMne TOKa 90 mA b Te^eHMe 5 m. 
BenoK S-cnofl MMeeT MoneKyn^pHyio Maccy 94 

TaKMM o6pa30M nonyneH CTa6MnbHbiM 
acnoporeHHbiM uxraMM B. anthracis KM90, 

o6naAaK)LLlMM HM3KOM aKTMBHOCTbK) 

npOTeOnMTMHeCKMX C^epMeHTOB, KOTOpbIM 

peKOMeHAyeTca b KanecTBe ochobw a^« 
KOHCTpyMpoBaHMH npoAyL|eHTOB 
CM6npen3BeHHbix aHTMreHOB m ApyrMX 

6MOnorMMeCKM aKTMBblX BeLLieCTB - KOMnOHeHTOB 
XMMMHeCKMX BaKL^MH M AMarHOCTMHeCKMX 

npenapaTOB. 

OopMyna M3o6peTeHMfl: 

LUTaMM Bacillus anthracis KM90 - ocHOBa 
Ann reHeTMMecKoro KOHCTpyMpoBaHM^ 
npoAyneHTOB CM6Mpefl3BeHHbix aHTMreHOB. 
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